Cytotoxicity of ultraviolet-C radiation on a heterogeneous population of human glioblastoma multiforme cells: Meta-analysis.
Current treatment strategies for glioblastoma multiforme are limited due to early recurrence and heterogeneity of the cell population that causes a varied response to treatment. Ultraviolet-C (UVC) radiation may be a potential adjuvant treatment that could theoretically be delivered locally by implantable micro-electromechanical systems that sense and kill early recurrence and/or minimally residual cancer. in vitro irradiation experiments are limited because they commonly use a single cell line. Therefore other methods are required to investigate cytotoxicity across a heterogeneous population of GBM. A meta-analysis was conducted to assess the cytotoxic effects of UVC radiation on human GBM cell lines, with or without genetic modification, in monolayer to simulate a heterogeneous model. 16 publications were included using 14 different cell lines and 19 gene vectors. Effect sizes were calculated for cell survival, viability, apoptosis and proliferation. Univariate meta-regression was used to investigate the effects of radiant exposure (J/m2) and timing on cytotoxicity. UVC resulted in a 70.9% (CI: 63.6%-78.2%) reduction in survival, 16.6% (CI: 10.8%-22.4%) increase in apoptosis, 32.0% (CI: 9.95%-54.2%) reduction in viability, and 413.8% (CI: 95.7%-731.9%) reduction in proliferation of GBM cell lines compared to controls. Radiant exposure was significantly associated with survival (R2 = 0.486, p < 0.0001) but not with apoptosis or viability. This study provides more data on the therapeutic translational potential of UVC to a more clinically-realistic context. Overall, UVC is cytotoxic to GBM cell lines in aggregate and may be clinically useful when combined with genetic modification or other adjuvant treatments.